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Abstract 
Although powerful, Web learning is considered less effective for non-aggressive learners. By introducing “Examine learning”, 
“Cooperative learning”, and “Gamification”, learners can create “My dictionary”, refer to others’ dictionaries, and write and 
evaluate comments. Using the information in “My dictionary”, like the number of registered words in “My dictionary” and 
comments written in others’ dictionaries and the evaluated points from others, the learners gain points as part of a cooperative 
game. Through these methods, we attempted to compensate for Web learning’s weaknesses. Consequently, the learner develops 
their specific dictionary and referring to the dictionary and evaluating others’ dictionaries, continues learning easily. 
 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of KES International. 
Keywords: Web learning; Examine learning; Cooperative learning; Gamification; My dictionary 
1. Introduction 
As Web learning is not bound by time or place, it increases the opportunities for learning. However, if the student 
has weak learning motivation or is a non-aggressive learner, it is often difficult for them to continue learning. 
Furthermore, because the student is online, they are unable to receive the appropriate advice from a teacher; 
therefore, there is a possibility that the learner may become frustrated by small failures. In this study, to overcome 
the weaknesses of Web learning, we conducted an experiment using “My dictionary”, in which elements of 
“Cooperative learning”[1, 2] were introduced. As it was possible to use “Examine learning” as a game, the learners 
were able to continue their learning [3]. 
“My dictionary” is an e-portfolio which provides English vocabulary learning support. 
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Vocabulary learning in general requires effort and consumes time. To solve these problems, several learning 
support methods using vocabulary learning strategies have been proposed [4, 5]. However, vocabulary learning 
strategies are not as effective for all learners and also depend on the learning stage [6]. 
“My dictionary” is used outside regular vocabulary learning activities as an e-portfolio to establish vocabulary 
knowledge through a review of earlier learning. 
2. Introduction to Gamification  
Recently, the use of Gamification has been studied in various fields as a user support activity. Although in certain 
areas there have been positive effects [7, 8], the effective use of Gamification in education has not been established.  
Gaming is very attractive and the users tend to be very enthusiastic. This is presumed because there are elements 
within the game that cause the user to want to continue. Such games contain elements such as “Cooperation”, 
“Competition”, “Secrets”, “Level ups”, “Shortages”, and “Satisfaction”, etc.[9, 10] By incorporating these elements 
into a Web learning support system, even reluctant learners become interested in learning, and extrinsic motivation 
such as “I want to earn more achievement” and “I want to level up” have the learners concentrating on the learning. 
By continuing to play the game, the learners become interested in learning itself, changing the extrinsic motivation 
into intrinsic motivation. 
3. Overview of Web Learning Support System 
The English learning support system proposed in this study is developed on the basis of an “English word 
registration function”, an “English word search function”, a “Cooperative learning support function”, a “Ranking 
function”, and a “Badge function”. 
3.1. English word registration function 
This function registers English words to “My dictionary”. As shown in Fig. 1, the items are sequentially entered 
on the screen. If the word is already registered, editing tasks are performed. If the part of speech is different even 
though the spelling is the same, new registration work is done. Moreover, personal thoughts and impressions can 





















Fig. 1. English word registration screen 
Word input and part of speech selection 
 
Detailed information of the word 
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3.2. English word search function 
English words that have been registered in “My dictionary” are displayed in accordance with the conditions. By 
setting the conditions, it is possible to refine the search.  




















Fig. 2 English word search screen 
3.3. Cooperative learning support functions 
English words that have been registered in “My dictionary” can be viewed by specifying the spelling. Further, as 
shown in Fig. 3, it can specify the content of other learners’ dictionary. In this screen, comments can be entered and 
























Advanced Search Learner profile 
Achievement 
(gained badges) 
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3.4. Ranking function 
This feature measures the degree of the learning numerically and is intended for comparison with other students. 
In this study, learners were ranked by the total points obtained from the number of words registered, the number of 
times the learner evaluated the words of others, the number of comments given to other learners, and the evaluated 





















Fig. 4 Rank display 
3.5. Badge function 
To be able to grasp the degree of commitment to the learning, gained badges are openly displayed. There are 
three types of badges: one for the number of words (a brooch type badge), one for the number of comments (a green 
ribbon badge), and one for the number of evaluation points obtained (a red ribbon badge). There are three other 
color levels (gold, silver, and bronze); therefore, it is possible to obtain nine badges in total. 
4. Experiment 
To verify the effectiveness of the proposed system, preliminary experiments followed by evaluation experiments 
were conducted. 
4.1. Pre-experiment 
To examine the proficiency level of the participants, 100 words were extracted from the STEP Eiken test [11–15]. 
The extracted words and parts of speech are shown in Table 1. 
Six participants (three undergraduate and three graduate students) were asked to evaluate these 100 words and to 
score them as “Well known” (4p), “Know about” (3p), “Have seen” (2p), and “Do not know” (1p). The average 
points were calculated to be 2.5p for these students. To establish the cooperative learning, we thought it necessary 
for the students to have some understanding, and it was desirable to have a large dispersion. Therefore, 15 words 
were finally selected at 2.5p<points and <3.5p with a 0.5<variance. Table 2 shows the results of the selection. 
    
Ranking 
Learner’s comment and 
Earned points breakdown 
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Table 1 100 words for pre-experiment 
 
Part of  
Speech  Level Grade 4 Grade 3 Quasi-grade 2 Grade 2 
noun 7 7 7 7 
verb 7 7 7 7 
adjective 5 5 5 5 
adverb 2 2 2 2 
preposition 2 2 2 2 
conjunction 2 2 2 2 
Total 25 25 25 25 
 
Table 2 Selected 15 words by pre-experiment 
 
Part of speech word level Part of speech word level 
noun 
anger Grade 3 
adjective 
concentrated Quasi-grade 2 
effort Quasi-grade 2 strict Grade 2 
fare Grade 2 tight Grade 2 
plenty Quasi-grade 2 adverb fluently Quasi-grade 2 
verb 
demand Quasi-grade 2 preposition above Grade 3 
exist Grade 3 
conjunction 
however Quasi-grade 2 
improve Grade 3 unless Grade 2 
treat Quasi-grade 2 
 
4.2. Learning experiment 
We instructed each of the five participants (three undergraduate and two graduate students who did the pre-
experiment) to perform “Examine learning” for the 15 English words, so as to create their own “My dictionary”. The 
status of the English word registration is as shown in Table 3.  
 
Table 3 Registered information by “Examine learning” 
 
itemParticipant A B C D E 
English word 15 17 14 15 15 
meaning 14 17 13 15 13 
Example sentence 14 17 13 15 12 
Sentence Japanese translation 13 17 13 15 12 
synonym 7 16 1 6 2 
Use scene 2 17 0 5 0 
Part-of-speech-specific information 3 0 0 5 10 
Free description 1 0 0 14 1 
image 0 0 0 13 0 
pronunciation 0 0 0 0 0 
Total 69 101 54 103 65 
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Then, we asked each participant to do the following: Check the other participants’ dictionaries, edit each other’s 
“My Dictionary” to improve it, find typographical errors or omissions and correct them, give advice, and comments. 
The functional use counts were obtained, as shown in Table 4. 
 
Table 4 Number of times of function usage 
 
Function Number of times 
word registration function 76 
Comment function 40 
Evaluation function 149 
Referring function 92 
Total 357 
 
The breakdown of the 40 comment functions was as follows: Pointed out wrong words: six times, Gave advice: 
seven times, Learnt from other participants’ dictionaries: 24 times, Gave comments: twice, Gave praise: once. The 
number of times each participant commented and the number of times that they were commented on are shown in 
Table 5. Here, direct guidance was to point out the comments directly, and indirect guidance was to point out that 
another participant’s dictionary could help. 
 




Give guidance Receive guidance 
Direct indirect direct indirect 
A 0 6 4 3 
B 0 9 3 0 
C 0 2 2 17 
D 11 5 2 6 
E 2 5 2 1 
 
Participants A, B, and C were low proficiency undergraduate students compared to Participants D and E and 
could not offer direct guidance to the other participants. However, Participant B had nine incidences of indirect 
guidance, which indicated that this participant referred to other participants’ dictionaries many times. Participant A 
received the most direct guidance, and Participant C received the greatest indirect guidance. 
The number of references to each participant is shown in Table 6. 
 
Table 6 Content of reference 
 
Participant Reference count Referenced times 
A 19 20 
B 4 28 
C 68 7 
D 9 23 
E 1 23 
 
Participant C referenced other participants’ dictionaries many times but the number of times they were referenced 
was significantly lower than the other participants. Conversely, the number of times Participant E referenced other 
participants’ dictionaries was noticeably smaller than the other participants, but they were referenced 23 times. This 
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is considered to be a result of the differences in proficiency between the participants. 
The total points for each participant are shown in Table 7. 
 
 
Table 7 Points and rank of each Participant 
Participant Number of English words Number of comments Evaluation points Total points rank 
A 15 3 83 101 4 
B 17 0 94 111 3 
C 14 18 88 120 2 
D 15 17 135 167 1 
E 15 3 68 86 5 
 
 
Participant E, whose proficiency level is high, but who is less involved in actively learning, ranked the lowest. 




Table 8 Badge conditions and number of badges obtained by each Participant 
badgeparticipant A B C D E 
Brooch type 
(number of registered 
words) 
bronze (5 or more) ○ ○ ○ ○ ○ 
silver (10 or more) ○ ○ ○ ○ ○ 
Gold (15 or more) ○ ○  ○ ○ 
Green ribbon type 
(number of comments) 
Bronze (3 or more) ○  ○ ○ ○ 
Silver (6 or more)   ○ ○  
Gold (10 or more)   ○ ○  
Red ribbon type 
(evaluated points) 
bronze (5 or more) ○ ○ ○ ○ ○ 
Silver ( 10 or more) ○ ○ ○ ○ ○ 
Gold (15 or more) ○ ○ ○ ○ ○ 
Total 7 6 8 9 7 
 
 
By knowing what badge is not enough, learner is able to determine what should to do next. Through this study, it 
was confirmed that by using this proposed system learners can learn through playing a game. 
5. Summary 
In this study, we developed a Web learning support system which would encourage learners to become more 
involved. It was thought that students could continue their English learning through the creation of their own user-
friendly dictionary, “My Dictionary”. To be able to refer and evaluate other learners’ dictionaries, the learners are 
free from the problems of Web learning (loneliness) and are able to be involved in cooperative learning. In addition, 
by incorporating elements of Gamification such as rankings and badges, learners do not get bored or disinterested. 
To evaluate these functions, we performed a learning experiment. Even though the number of participants was small, 
i.e. only five, cooperative learning was observed. However, there was a difference in learning motivation in each 
participant; therefore, whether the Gamification function is an effective method could not be categorically 
concluded. To test these ideas further, it is necessary to repeat the experiment with a greater number of participants. 
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